Experimental section

General
Chemicals were purchased from Fluka, Merck and Aldrich chemical companies and used without further purification. Products were characterized by physical data, IR, 1 H NMR, 13 C NMR and HRMS spectra. IR spectra were obtained on a Bomen MB:102 FT-IR spectrophotometer. 1 H NMR and 13 C NMR spectra were recorded on a Brucker spectrometer at 400 and 100 MHz, respectively, in CDCl 3 or DMSO with tetramethylsilane as an internal standard. HRMS spectra were measured on an Agilent 5975 Mass Spectrophotometer and elemental analyses were performed at Thermo Finnigan Flash EA 1112 CHNS-Analyzer. The polymer morphology was examined by AFM (Nano Wizard II) and TEM (LEO-906E).
Thermal stability of functionalized polymer was investigated by NETZSCH STA 409 PC/PG.
Monitoring of the reactions and the purity determination of the products were accomplished by TLC on silica gel PolyGram SILG/UV 254 plates.
Synthesis of calix[4]resorcinarene (1)
Calix[4]resorcinarene was prepared according to literature procedures. 10
Synthesis of 3D-network polymer based on calix[4]resorcinarene (2)
The desired polymer was synthesized by adding 42 mmol of formaldehyde to 14 mmol of the prepared calix [4] resorcinarene dissolved in 40 ml of the 10% NaOH solution. The resultant mixture was heated at 90 °C for 20 h. Next, the excess alkali was washed out of the gel formed with cold water. The gel was allowed to stand at 100 °C for 1 h. Then, the gel was transformed to the H form by treatment with the 0.1 M HCl solution. The resulting solid was dried at 100 °C for 10 h. 
Synthesis of chloropropyl-grafted polymer (4)
Synthesized polymer (1 g) was added to a flask containing 10 ml H 2 O/EtOH and 3-chloropropyltrimethoxysilane (3.4 g, 16 mmol). The reaction mixture was heated at 90 °C with stirring for 20 h. Then, the material was filtered, washed several times with deionized water and dried at 80 °C.
Synthesis of novel functionalized polymers bearing cationic moieties (3)
Chloropropyl-grafted polymer (1 g) and an excess of pyridine (25 mmol) were stirred in toluene at 90 °C for 20 h. Then the solid product was recovered by filtration and washed with deionized water several times before drying at 80 °C.
Synthesis of novel functionalized polymer (3) through one-step chemical modification
Synthesized polymer (1 g), 3-chloropropyltrimethoxysilane (3.4 g, 16 mmol) and an excess of pyridine (25 mmol) was added to a flask containing 10 ml H 2 O/EtOH or toluene. The reaction mixture was heated at 90 °C for 20 h. The desired cationic polymer was collected by filtration and washed with deionized water several times before drying at 80 °C.
Estimation of the amount of grafted cationic moieties onto polymer
The amount of grafted cationic moieties onto polymer was achieved by elemental analysis.
The amount of grafted pyridinium moieties was generally found to be 2.4 mmol per gram of dry cationic polymer.
Preparation of polymer-supported reagent as novel and efficient reagent
The dried cationic polymer (1 g) was stirred with NaN 3 (15), NH 4 SCN (10) or NaCN (2.8 g)
in H 2 O (40 ml) for 12 h. The azide, thiocyanate or cyanide solution was decanted, and the polymer was washed with distilled water several times.
Estimation of the capacity of the polymer-supported reagent
The capacity of the polymer-supported azide or thiocyanate was achieved by elemental analysis. The capacity was generally found to be 0.4 and 1.19 mmol per gram of dry cationic polymer 3 for azide and thiocyanate anion, respectively.
The capacity of the polymer-supported cyanide was achieved by potentiometric method.
Briefly, a sample of polymer-supported cyanide anion (0.10 g) was stirred for 12 h with KI (8.3 mg) in H 2 O (10 ml). The polymer was filtered off and washed several times with distilled H 2 O. The combined filtrate and washings were titrated against 0.01 M aq AgNO 3 using a potentiometer. The capacity was generally found to be 0.4 mmol per gram of dry cationic polymer 3. Used polymer could be readily regenerated by sequentially washing it with 1 M aq NaCl and NaCN.
Synthesis of triarylthiopyrylium perchlorate (5)
All triarylthiopyrylium perchlorate were synthesized by the method previously described. The triarylthiopyrylium salts 5 (0.1 mmol) was stirred with the azide-impregnated cationic polymer (0.5 g polymer containing 0.2 mmol azide anion) in refluxing MeCN (5 ml) until the reaction was complete (TLC). The polymer was then removed by filtration, and the filtrate was concentrated and purified by PLC. Therefore, the first and second part containing 2,4,6-triarylpyridine and 2,5,7-triaryl-[1,3]thiazepine were obtained, respectively. The sampled parts were concentrated and analyzed by IR, NMR and Mass spectrum. 
Characterization of the calix[4]resorcinarene (1)
AFM images
In order to gain insight into the surface pores of polymer 2, atomic force microscopy (AFM) was utilized. All of the AFM scans were taken in ambient air in tapping mode, which is ideal for this kind of polymers. The force between the tip and the sample surface was detected and kept constant throughout the scan and the topography of the surface was obtained (a, b) . Phase data were utilized to supplement the height data because they provide clearer and higher contrast image of structural features. Representative 1.5 μ×1.5 μ AFM height and phase image suggest a series of pores which have average surface diameter of 300 nm (a). More details could be obtained from 3D height plot (b). On the whole, AFM revealed that the 3D-network polymer 2 exhibited a porous surface that has the ability for the inclusion of an organic guest.
AFM images (1.5μ × 1.5μ) of the polymer 2 (a) 2D height and phase plot and (b) 3D height and phase plot.
(a) (b)
Image profile (the analysis of height along a linear path).
Peak-to-valley measurements of the polymer showed a very good performance of surface morphology and suggest a series of pores which have average surface diameter of 300 nm.
X-ray diffraction
The XRD patterns of the prepared network polymer and calix[4]resorcinarene are depicted. It seems that based on the intense and sharp diffraction peaks of calix[4]resorcinarene, it exhibited a high degree of crystallinity. This may be attributed to the hydrogen bondings between the resorcinarene units (a). As it can be seen in this figure, most of the peaks in the XRD patterns of the calix[4]resorcinarene samples can be completely indexed with resorcinol in the standard card (JCPDS No. 00-038-1969) . It can be observed that when the calix[4]resorcinarene is incorporated into a polymer system crystalline peaks still exist, but the intensities of the peaks decrease and a broad spectrum appears. In other words, the amorphous nature of the polymer increases (b). Some distinct peaks were observed for the network polymer which indicated that the network polymer molecules have the semi crystalline nature but broad spectrum shows that its composition consists predominantly of an amorphous phase.
SEM image
In this image, one can observe that more porous structure with meshwork was obtained for the network polymer. SEM confirmed that the average size of the pores of the network polymer is in agreement with the AFM data.
SEM image of the polymer (2)
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